Letter to the Editor
To the Editor: Dr. David Rottenberg and co workers (1982) recently reported in the Journal of Cerebral Blood Flow and Metabolism a critique of the stable xenon contrast computerized tomography (CT) method (XeS CT CBF) for measuring local ce rebral blood flow (1CBF) and local lambda values (1'\), In keeping with their statement that "the pros pect of rapid, noninvasive, clinically relevant rCBF [regional CBF] measurements obtained with stan dard CT hardware and software is an exciting one," some responses to their criticisms are provided, since recent advances (Amano et aL, 1982) indicate that the Xes CT CBF method promises to fulfill some of the desired prospects mentioned by them,
The "multi-scan washin protocol" does provide greater accuracy if certain methodological consid erations are followed, These methodological con siderations are summarized in Table 1 , and illustrate relevant differences between the Xes CT CBF methods used at Memorial Hospital in New York City by Dr. Rottenberg and his co-workers and those used at this laboratory at the Veterans Ad ministration Medical Center, Houston (as published in the Journal of Computer Assisted Tomography in 1982), If the voxel volume analyzed is small (80-220 mm3) it is possible to measure lCBF and 1,\ values in homogeneous volumes of gray or white matter. This may be readily confirmed by inspecting the mea sured 1,\ values, which are 0,86 ± 0.10 for normal gray matter and 1.36 ± 0.11 for normal white matter. The values will fall in between these if both white and gray matter are inadvertently sampled or if there is tissue overlap.
The EMI-I01O CT scanner used in this hospital has optimal signal-to-noise ratio (SNR), using 1-min scans, for detecting changes in Hounsfield Units during 35% XeS inhalation, provided there is no head movement during serial scans. This takes about 15 min per series of lCBF and 1,\ measurement for two brain slices 8 mm apart, including three control pre-contrast scans. Faster scanners may have less SNR due to their higher energy require ments, which sacrifice SNR for speed.
Serial scans, measured during 9-10 min intervals of xenon inhalation, are necessary for optimal curve fitting to infinity during xenon contrast inhalation. This may be achieved without marked subanesthe tic effects by inhalation of low concentrations of xenon. We have found 35% xenon in oxygen most satisfactory. The methods and program used at the Houston Veterans Administration Medical Center actually measure 1,\ values, extrapolated to infinity. These are then used for calculating lCBF by single compartment analysis. Thus, errors due to faulty assumed 1,\ values and/or faulty assumed weights of the tissues measured (e,g., faulty estimation of mixtures of gray and white matter) are avoided.
The thermo conductivity method used for re cording changes in end-tidal xenon concentration during the inhalation measurements has a rapid and accurate (±2% error) response time (0-35% xenon response in 1-2 s). This has been found to be much more satisfactory than experience with cumber some mass-spectrometric methods. The remarks of Gur et al. seem to reflect a misun derstanding in their reading of our paper. Three points in particular deserve comment. First, their concern about the effect of heterogeneity on root mean standard deviation (RMSD) is misplaced. RMSD, as defined in our paper (p. 175), is "the expected (machine-dependent) error in CT num bers" -not the voxel root mean square devia tion of CT numbers in a user-defined region of interest. Second, given their "monocompartmental assumption," use of "total flow" as the reference flow in their definition of % Error is inappropriate. With the traditional one-compartmental autoradio graphic approach, one measures tissue xenon con centration, C(T), and calculated FIV without prior knowledge of gray matter-white matter (GM-WM) composition; in an area assumed to be gray matter, one calculates (FIV)g, not something called "total flow." Third, our definition of % Error (Eq. 5, p. 174) assumes a single homogeneous tissue com partment. To hold A constant for a homogeneous GM compartment is not, as Gur et al. suggest, arti ficial; pixel-to-pixel variations in the measured par-
